). This range is well within the size range of many previously cationic lipids with myristyl, palmityl, and stearyl tails showed nearly comparable in vitro transfection efficacreported in vivo-efficient lipoplexes and is consistent with high DNA-compacting properties of the present ies (Figures 2A-2C (Figures 2A-2C) , lipoplexes sentative of the particle sizes involved in the in vitro experiments. Figure 4 shows the morphological characof lipids 1-4 (complexes of lipids and pCMV-luc at (Table 1A) . Interestingly, transmission electron microof lipoplexes 3 and 7 (as representative examples) in the presence of 90% freshly collected mouse serum scopic pictures revealed a closely associated network of lipoplexes only for those prepared with open-head were determined using a dynamic laser light scattering technique across a range of incubation times (15-120 lipid 7 and not for lipoplexes prepared using the cyclichead lipid 3. However, whether or not such networking min) at 37ЊC. The global surface potential measurements (using a dynamic laser light scattering instrument tendencies of lipoplex 7 have any correlation with its poor lung transfection efficacies remains elusive at this equipped with zeta-sizing capacity) for lipoplexes 3 and 7 with 4:1 lipid:DNA charge ratios across this incubation point.
Interestingly, global surface potentials (zeta potentime range revealed the existence of similar negative surface charges for both in the presence of 90% mouse tials, measured by a dynamic light scattering instrument with zeta-sizing capacity) of almost all of the present serum (Ϫ8.0 mV to Ϫ12.0 mV; Table 1B ). These results are consistent with negatively charged lipoplex particles lipoplexes used in the in vitro experiments were similarly negative in the presence of DMEM (Table 1A) . Surface being involved in the present in vivo lipofection. Up to 2 hr of incubation in the presence of 90% mouse charges of previously reported efficient cationic lipoplexes prepared using lipid:DNA charge ratios of 1:1 serum, particle sizes of both the lipoplexes were well within the usual size ranges for intravenous applications, have been shown to be similarly negative in the presence of DMEM [35] . This observation supports the notion that with the sizes of the open-head lipoplexes 7 remaining somewhat higher (126-147 nm) than those of its cyclicglobal surface charges are unlikely to play any major role in modulating in vitro transfection efficacies of cationic head counterpart 3 (108-130 nm; Table 1B ). However, after 2.5 hr incubation in the presence of 90% mouse lipids. The surface potentials of all the tail-vein-injected lipoplexes prepared using 4:1 lipid:DNA charge ratio in serum, the entire mixture within the cuvette transformed to a gel-like material for both the lipoplexes 3 and 7, 5% glucose solutions were observed to be close to ϩ20 mV and increased almost by a factor of two in the presand no size measurements were possible beyond this time point. Interestingly, much faster aggregation (within ence of 150 mM sodium chloride (Table 1A) . Such a high positively charged character of the present lipoplexes is 15-90 min) was observed when lipoplexes 3 and 7 were 
Synthesis of N-tetradecyl-3,4-di-hydroxy-2,5-dioxo-pyrrolidine (I,
Step C R 1 ϭ n-C 14 H 29 , Figure 1A) . In a 500 ml round-bottomed flask, n-tetra- The sizes and the global surface charges (zeta potentials) of liderabad, India), respectively. These plasmids were amplified in the poplexes were measured by photon correlation spectroscopy and DH5␣ strain of Escherichia coli, isolated by alkaline lysis procedure, electrophoretic mobility with a Zetasizer 3000HSA (Malvern Instruand finally purified by PEG-8000 precipitation as described prements, United Kingdom). The system was calibrated by using the viously [36] . The purity of plasmid was checked by A 260 /A 280 ratio 199 Ϯ 6 nm Nanosphere Size Standard (Duke Scientific Corp., Palo (around 1.9) and 1% agarose gel electrophoresis.
Synthesis of N,N-di-n-tetradecyl-3,4-dihydroxy pyrrolidinium chlo-
Alto, CA) and DTS 0050 standard from Malvern. 
Preparation of Liposomes and

